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Sils metiiod ©f c»^ute%l@a r#4tte®s waailag etmrn Imettiat t® tii« 
a|g»%rttl© selml^eB tf mek 9ttm% Ia4ii44»llj* 
la • st»4lAi* mixi&tim la lli» mm,9t &m t® 
*]|« •i»ii8.'taiats tm aajof ^m@iiim%im ^wm ®'btiiil»®4 "itf ^ 
s«lt't3P»etiig ttm t®tj«dl',3pefttteti©a.l»''si6w. of SfS»r««,, Ifctej swi «f 
8t«iMP©» '©^talaeA whm t'hs* ©lASJitfleallfft wm» l«»oiNni, Sliii ma ®f tli« 
®44itlQiial y<^m®tlo!ig attfllmtwi to tli® ©lAiBlfieatiQas inilfltoftlly 
la 326 leas thaa iw of §%mi0m for l©ial 1fe»l th® %m 
M0 •I'© m% the sws is im» t® ths m«mA aa'belasf aWbaiff, 1.©,' ««»® 
tmliml ©eirelatlea '%etw®«a rmmlmi. Ai%m ito flHlag. la 
tMs tk« mm &t tfi«r«s S4i#0itat@t idtk eiteh @lt.«gifl.eati©a ©©««• 
©mly tmm ©ffesta ©f tMs <5a.«.aslfiiiitl#.a m a*® w<i»i!t«lat«i. •witM 
®th«r ®lii.t#ifle»tl©a«.. It »tM* of tii« 4©lttt #ff«©ts tli»t 
atty «3i4st ®f fit® wfrtlatl©* wit& ®%lk«r 
i 
til® *etlie4 of fittiia^ ©smatMts ttiti in. tfei® almajr i&femm* 
%lm oa tb®' rtidLlty ef Wm ®ff«@l of iatipeateat • wtriaH® Mittiea 
to wh«t«t*3P #ff#©t« txlat %«»•»«# of eorr»l»tlOft8 with ,©tfe.®r imrtrtle®. 
I%r eswaplo, i» th® lialtiac *!*«?« two ia4i^«a4«0kt -wtfiiibl®® «f« 
perfectly eorrojlateft It !• ipit® tap©.®it%l« to wlietlier tlie 
©ff®«t8 »3r® iw to ©a« faotoir o? tMs otfeir,, to %o.tli Joiatlf, or t© ©««& 
parttallsr. la tli© «»g# mh»W0 tw® mrti^bles MgMlf "butt 
a©t |>«*se«etl3r e®apr«lat#a. witk snoii ®tk#!e, «aefe iwndall® shdw® a Mall 
Mtmt ®ff«et da® to «»oli f»«tor ' I» nAdttlom tli«r® Is ft larg® 
Joint ®ff®©t fet® to the ®®.rr®latioa l>®t»®®» th,® t*® irMelt oaaaot 
' l " ' • ' 
A m&^bmmiicA ©o»p«rl«« ©f e©3rriA«ti®a ®a4 tb® fitting of mm%m%s 
mn two iifpiro&dha® t© tb® proM«® t# ffetwlai ia tM« 
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1. 
is tit® t#Hi«a€r 'i&w th® mmrn mtt Id hav# 
f.«i9loA« of 0®»« tiiNi: &fl«r tine. Ig measmrtd 
aegre® i® umia mifmmms tmwsfift 
«l®a» imn tto,« ss«« istlviteBi »« !.©#• |hi» tll« %«l¥««3a 
ph«9tfft«' iwm » iriaii®;# era'ap ®f fwm ttot 
pop«lati®a. It iaelttatf 'k^pllawlltf ta tto liffftt miis® whieh 4#fla®s 
«g btpltftble til#' &®vl«ti©aa «aa %bs aflttatid 4eiiiatloa«|, 
m *®il «® •*&« aAlitiwli^ ftaetle ptrtioa ©f tla f»tiaae®» «at alto 
taclmA®! mf iffetls @f aftflimtiitni «ir tte fli»t i», 
i>«p®a«ft%£3.i%3f is keMtftMlltr Ia Ht® lii'o&d mmM&r ^ |»e¥«M®at 
«inii'ip©wi®a'fe»l .wbleli wsf pt®®®at. fli® 2%J f ®i»lol® 
wm@ a4jmal®i .f®* tls« eff«®l8 f@«a4 »S«alfl®®»t %y t&« It&gl gftMur® 
a«th®4 0f filMiig »a»%ast«. fJi® sf «a4 
taljllltj ©tetalttiA. frm tt®»® aAJmtfti &»%» m@ a-tBtttsdly ®a ait 
latifiAitt® tlMi |mgltfleatl®a foi* at «11 lie® 
la th® Mei f§» @f llto u pesail @en%iai&i Ilua® 
vit^ml M«t«®« 4u® t® ex«r®ii9©m« mm#» tf u@t misr stiai.y* 
•©eirlaialy te®w mirimmm%el fa®t®rs 1® .feeogttla®! wii adjwst* 
««at Bat® l,.f til© ®ff«els w® ®.f «.ff4ei®at aat»it«i«. Seatea, of imrrm, 
&g» of dm attd l«v«l ®f l»1»re«ding of tea are eairlj*©i««at®l» llrUk w«i<pit 
ef litter mw fftrtlftllr ««®tl®'allf <»at3»ll®4, »®f ®0aeet*fe%3.y thw® 
8®iA4 1® pl«t®tf®pl© ®ff*®ts la ^Ifth *«le&t .f»t g«st«ti®a l«ag^. 
Iswewip lief® Is 2.1 ttl® ©y m &fi&mm ttat saA plel@tr©pl^ ©jditi. It 
ts wttfiifti-ci «0.r# ria^ioa^l® tl»t tfe® i»fl.a®a.©« ®f t®!®! litt«i» 
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welglit m Hi® @f gtslftMtft. is •ss«atiAlf « «©ebiial®a3. om«. 
m»© «*• t® %« «t ©r^ aarlly wald l9« 
©oasiftfflMi f«rl ®f I&® mnMwiMMim I® h®rt,%»%llit3r, i,f' tli® 
¥«» •%© lt« #*tri^ ©l»t®4 t® tli® 
Iwy® ar® £©f m® wltti la¥i?«4 H»« 
ilbdiJld %f t« M Imlar-siis® %«•!§, tte @f 
g@'ws with, tush, mm^m «f 
I llttef Utf k lltt«8 32 
t jit 5 w 
3 litters 3.I0 6 litters 
fl.® ®f aa^fsit ®f f«jrtafte® wltM iaa«tiiil m^gan^l® -RiwljesrB 
4e««ll(ii4 Ir il$^) was to olttia m ttllsmt® ®f r^^eateSjIl-
it|r. 'flui ®e!»p«.tfttl©.a» a®@«ss«y »»» 
1, ai® t®t»l tMt ©f 'tk^' 
i • i| • Ig -H4- » ti^,l?3.6 
g» a« o©tr@#lt®a l«i» Is t©l«I tw# 4l*rlt»l the 
t@lal •mm%m of gmm%tm f«fl@48 » 
5, ftet ttt»i mm «f «%»«'•• iatinltm®! • 
ifei# «fre©tiett %mm It th«a fafetw»«-t«4 ffoa tMs 
tk'lidft Ifc® i©l6»S% fm th® mm ®f t^wiret t#if|iitl®a« f*®# a®iua. 
h, Sm ®# -la-taftea 8®w • mm @f !!» ifttiir®! mms. ©f es^i 
fW» s p«Pl©l.f #f g«»l»tl0a 4iifl4«4 l>f Mer anBlter ©f » 
alaas t«i» • 6039*%^^ 
5. k • ISk' • wher» a i« the asw%®r 
©f »«»« oftt k 4® tfe« ®f litters 1 '^ i®w. 
'lit® taim® ®# Ie^ Is .ftetttsllr e-aly. mltghVlw l#«« . 
 ^ • -i *^6 '^ 
turn# f 
J«®lyit8 ®# im i«ti»-i» ®f-
0©«re<i' l.f.. i.St I-;. 3. Mmm te « 
©f 
f©*«l 2^1 «©.SH •3.2s 
M»Wem ftwn 1^8 .to.65 3.63 • kg 6"^ 
If iNf«ia 3P#©®r4« ©# 1 ^ ii 
iaf: ifTia^ t.:3« (5^® 
ft® •mtimm i-atl© mll^ r®f•slftMiltf t,« ..•^.J.i..,.^,,..,,,,,,,,...^ •• ,t_ ' 
s^ *s - i  '  
Tht o.ti»t. of (TI i»T» !• - .»3 
"l ' .g3'fa.ys • ^  ' •®'-
la f«%lt f Wtm&- l» •»«»£»• tfct »f all#l%iitg pfetttlir 
tlw i«6r#«9 ®f Ail Ifci® totft *«r« If fatloara 
t»m tit# lAtft, Ifaereftrtt itgar®®# ®f i^mim &m 
etoajpg«i toy iMe ftillaag »ai. -mmt %»ls@a ta^ &©•<»»• t» tl*» «««4yalt 
## varlfttt©#. fh® ®f tm MaaB-t «yi Ik# iljt f&v 
lL®v®l ©f ialbt®.®Alag e.f im «lnA©m»ly @««« 2^©* %#t*r#©a «©«».. fh® 
•f«»4aliig itx, inpr©®# of f*®##©* mt of i»t 
s«»s©tt ©f fa>y*«« aw^ hmm mm ©ttlwi' 'b«|%f©ta •©««. ®t 'l(»tif»«m 
-3> 
r®<s@3pAs same aw, Sinm ©# 'lit### ai* 4i»gt@m ©f 
ItMta' %« iiftid wilb lA fa.li9 f Ite «ix af® etexget 
•te %®tw««a 3r««tdg'®f %lt# fi»« •»#*«,. as #s# •srtritt#.. fh® f#ll®wlag 
fall® f liml tl» i^a%t#fer®tal, «ix 
©I" .fS?##!©* I® g©*r»*,, as llk» otii#r saetrw®. 
s.f,- i.s.; 'i.®. 
%#»!, • 2k% i©io.ih 3.a2 
1656 3.'^ 5 
i|^ #«a «,0afa» 
«35 ifiiat g.36 
&® ®@r?©ii|«aAJ0« ©f •©ItiiiJi®# la this maet. 
tt -wM^ i-s ''m% tligJUtlr Iftirftt l^toi •tff wto» 
tMa siM ttfsrsts o.f |ir«wi6* wir® m %®i«« %«twt«a if®.<»r4s 
tlie sma g®**. 
a# ef .26 ,t« l@w«wy,, « 
f®«igh liktete exlfts i&' frm wmim si^tat® I3i» 
. te€l^ rtaiiHR tsiP'MlK «r« hf ^Assi^lag llie g&irt 
ws»%«r ©f ir®*je4i li»t lo tms sta%./ lft«4i .«!«.«• 
t® tatlatlw. 
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mu n 
©f fmtimm #©r of B®lir««a 
1^11 tls%@f-g 
s.t* s.i. i*s. i«ima «f0y«r# 
sft'ijn sm miisi 
fmll »iib gmw§:9 Iff Ijft.fl 3.^ 
mm& fall sil gr©^» 2.,fQ$ 6 ® 
<r i • - -315 
fit# estytlftHw #fa^,ii, 
.ii!ilii.iiii»ii»Mii.y*M^ » .iimtiii&Siiii • *1.0% 
* ,%f 3.0a 
I» tfe®. too fall gi% ^l» tfe# pir®|il«a lortiei ®f pr©^®» ftsilpi-
««wi% 0f the. ®f ff#®4w. will elftoe thst# 
la M waf tf 4®lei«i)iia« &©*• itiiaf ©f^ »li«l wmygs® tli« 4i«i?e«« «f 
^ ta (Wf'Wieliag Ihs i*iNi ia %%<$ ©f fh® 
If 4 pw Mt« ®&we «f ii^««s of fr®«i»ia d®te«t®4 t&T tto® 
tii« py© »te4 tea ®# fr««ten aast 
in tam «1it»ylly 6oae»imWy thtt® t«s 0# 
fttidiM muM mm» imm «ltiier mwm simm ia fl. If %m 
ar« ff»* %«tw®«R fmll #1% ,gf®uf e* tM«3i »«« st«»« ftf that 
mwm la 3.56. «a4 th.® l« .115 
at tk« •3rts"«®.| If %.akm fmm %tthla ftill stl tli® 
«•« «twiir« It g.|5, »a4 th® latspaelats (!iojrr«l»tl®a. i« 
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,,09f tts tb® 0th«p si® .10% ©italmea igaotl'sg tli« 4«®r«®i 
©f fif" fiitii^ »©««» fall# 
'^i.%l,lag Ifce ®f fall ®i%« 
g l f ® ®  « o f  . S I  f e f  l h @ f 4 l a % $ l l % g t s t f e l t t a  t e t  t t i l a  
ma mm&%him !*©« dau'lsaa®® «»4 ®. Utile itm ^«^t-i^s4s. Sfei® 
»w®latt©m frtl iil*- iatlmtts ea# Mlf of 
adittliFely'g«»«tit •aria»«®, 6ae-tWfc®i? ef Hi® 4®«taaa©e 4iiflrt»li©ii8# 
9®»« @:f tlia ^istatte wlaJic®# «t gay tufiwjiaeEtal 
l(«tsr«)ia^ iiattfi, *fa«R ttsdMillti %f t«e ia ©rd®*' I® ofelsla m 
©f til© p®r|l»a tf %M wtwe®* tfe® 
•4»taaae«., ^t®l»si© mA m-vimmmtA fttrtl®!!# la Ike eorrelatlea 
frjl si%s »#• alm to'e i^ei, 
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flli. 
S. h* tnflumm of i«# @t i#sl«tlta Itagfli ©f ti^*®4 
If^ awlae. fi^abMt%®4 *. i* ffci'St«. Ma«®ls, i«%f* 
Wniver«lty @f 
s. % l^,|^ «ti|^ ejriod®a» %s ifia. lorf®# 
lf% lt«at%«ie-angite6l#» fm aiptg @g 
i®iaia« ar. h. 
w. j* mA he®*. i» 1* Imvimims 1» tmmm wltfe 
1,520 mtmmnm t© the 'birth @f figs., lU. %f. 
l*p%. sift, lid.. 
i. i. Aii«s» Itwa.. l,«fti»st|®a ©» • mw$M3. t@ »ak® tlwi 
ltf§' it»^%«&«©«§ ©fsatlda® witfeia. ft 4lm9$iMmUm 
tatip«aAtat. frt'mtt 
ttsrlssj^, Fmlt KwsM0, !»• 1« llf®,. 1, #. ft#»s%i»#e4lat fe®«sf 
1551, 103. ilAt %r* 'Mxpi* ite.. 
aarrliea* li4rf«K. ^mm f»m mmmsmmt* fg* I®* tmk* 
1913 fli« rnmillm 
I'. 1. ©f aatlttfl# @lAs«ifle«.||®a 
l|% taliitt ml%k ««t»l MmetHm isa,. 
2t a-t5. 
®. 1. «f g««raji,» »4 mrtlaiag 
15^ abilitt®# la @r©gt#» «©i® laJbrst Hmn «# »wta«. 
UapufellaiMit ?&.». Asss, lem Stet® 
I.Qwa Ag*l«S.%uririi ^«pli»#at i-fcatlom. Report «a tmmr^ 
Iftt f«ar III®- yr«mt mMm 30» %• 15^* 
Sta|« MB»f. Mme., 
XmM»^h, 1.. »#«tatt©» periods. A t-afel,# mA Mhtimgem^i^» ,@ad #4, 
i$kf' 1j^» »«?• of Aa, Bre»4, «t 9m»Um* f®A. %w». 
I«, 5. IdinliurifSh, Sfttiaftl.. 
!•« Aal«al %r«iAlag JtA ®4. I®w» St&%® Ooll^® 
lf%5 presst j««®» i@w» 
imtseii. Slit® »!« f®r eAwifttlfli tM@ ©f f©il®.ti,oa. 
l$4 imr, .411. s©1, 
S6Miii©% A-. 0. f»rr®iilag. ?lg lr®ettr»i 371 77. 
• 
®. *• SimM laaife# at »« » 5®w»a®ttt Aai»*.@t«ristl® 
%«J9 K. S. StMls. i«®i, lena, 
Itna itet# felloe® 
Sa«4®e©r, ®. *. aai :Cbx, §» !•* imielfta® mmk%m im 
1535 ©f littJttlfl.® lowit igr. 
stft. ml. l«®» 
aie%li@ii. Itli ®t, I#wa. Slat® 
lfJl€ ?:r#s«. tots,, l#*. ?«. f3^. 
S. I. aM fctel, it. I. h^%h ®f fwstattQm is wag® afeei®(, |fJl7" ia. fit, lei, 
f«ra®at »*i®® m»&s iatettj a©3ft^late#4 ftai lla« ereas pig®. 
Ifilf i. S. MmSf i®#** t®wA Slut® 
%3.l«g» htWmf, 
laflwae® ®f l»%.f«®4lBg i^©a mortality m&ng iaIireA 
If 50 t%m» ®f s«A.ii«» fapufelisltisd Ph, 2, ffeiais. M««, 
lowft, I«w«. §tal« OolXege tit>raiT» 
filljtoa, §• S« m4 Craft, w. A. An tt»ay ®f 4ttl>re«4iag 
If30 outbreeding wwla*, l^eittieal Ml. i®, J, <Ma. 
4«r. Si^t- St«. itiUw«t©r, 
fright, Sewall fii« tf fittM e©«ffieiittt».. Aiaewa# tf SathM«ati®al 
193!! st«ti8lte«., 5illl*a5. 
Tut®!# f« Sli© analysig of amltipl® ei«®iifieati®as witli. metwM, 
193% mWBlJera in the iiff«PMft <$sl««a9s. #®«*. Stat..' 
A«s®, (?9 J 51-66. 
1 1  
n 
I  

fm t# tit# a»ir«t« ialdi "by l«as% itmr«i 
itow %®«a «»«i rmmtlf. ' 6a« is tawwa »« %h» 
»a4 %ii« &tlfe®r Cf#* 'wmt @f a. l>#tfsr' a«W:®) in eidl«i. him@ 
«th® feiaftiea atttoi*, at® ^ffmmm* la Ife® fS'Wlfs tlie 
iw# iii0t'litts mt %q ge&eFftllr %# f@lidirla£ In 
m te m&^mt t&« %m a®i^4i aM *# mi.m.§mw% tiw f©la%« 
®f• ia ffei» 
a, 1, s,' aad ® r«p.r«s«at ife# ima6§9«mmt m0i f 
4^»a4®al mptalil# wlit*® lb.® iwitl It f • A-• B • § i,. IMt !§• 
«lj0wa t» the f®l.l«wi.ag pRlli  At«gr«a. %©• •esasapl.® If  
w*k«l oat t&v M ©aly, 
fit® . 
ar® til® 
|h« at^ eaitat 
(1) ifjjj • 4 * r^ © * 
fk® nftittftm#®' ®f I»msh «»t #. In 
•s3* 
i® 'tm 4«t«asblb«li-t#k* ©r 
•®# tilt- mHmm ta f if' S li %ia4 a® 
aittifitleii it piNI.4 I® -1, »t i, *« f#li 
Cf) • 4^ /^'m • • akt 
• ^ .B**^1^.• i»« 
Multipl3rliii,,%<i-tii. 9t««8' ^ ($"% la ©rt«t I®: .sO,! "%mm» t® *;» ^ 
»iui QO'v&vimmst' #ii« li«>$e»Mi 
4 v 
cs), 6%. •* *:^a1 6^ • 2 %• ® 
• i v 
• 2 i@* » • 2 fef •• t ^ • sr^s' 
••fitls'«®«.M tfe®-fortioa ;®f ^ ^  f@f niit.A B t« ir#fi>08« 
«l%l« if i* Is to ly tti® wAiwIiea 
ttt t&i iwt #f la •I If. i, ifWtt® igiifl* .4», i., «a& ®. 
snai'?. 
(l|) -iffinit* ,1».«_ (S" J . C^i 'ittftiplf »te«» to M ®a» ;t© B.) 
<f) flw ®i?#i t »* •©. • 2 @®.ir..ll4" g ®»T JkS 
• ik f0ftloa @f tt-ii ««««•.§ *©• 1., imt It i# a#t 
#®«r that iM.» p©rit»« ®«€W. iegtealLlr t& hslf»^ 
C6) •&«'*«!%*•«* 1&«y®aA ^i! tli?«#t fta4'»!#•»%#, I..t. th® y«»t ®f 
th® •mr4att«® la t  Its* if 1 »a«tMkl t»t 
*^06 • »« «®* • a <s"b 6"o»«!»jd • » s"* <5'i?o6'ib 
* 2 <s'^  c 
Cfh.i« fosfliim «««»« I® »@jf« to tteu nffeet® ©f 
A,, 1, ®aA i whi^M. &,m r®Am#®i im imtiAtittir l is 'NiA 
Imt «f wllii %fc« |#te* *ko logie ©f mteli 
^f»irtl®aii:«ai I# a©t wJtelly 
fl^  »@%li64t 
t tp  l» «*!»«•• with Wm Ife# «#f#0l ©f S l« 
i|p| ihmt 
It,«»« "b® nhmrn f » A #• S 
ftai. alg® llmt' »H«rt. Y • i. • 1 -f 
I 
m4 g#m«rftllaiirgi 
•» 
't 
©f tht hi® f©if«^®iag 
is aoiiftsi fts nAitr# $ •«• A * i ii ^ 
©»at3p«,i*.g4 irt-tli, «iwd«tli« l*i #£!•••«* s» f %h^ mUmmm la 
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*r jretentltai 
(10) .#• 4 
i l l ) '  I®  •  tCt  *  w^z)  •* '  n i t  - f  r^g i )  
(1.2) t® * • 2 %2a« 
aak4 f©if r«teitt©a tw It S iJlta®! 
<13) 
(m • s ir^ g4« 4  ^
au%%irft«tl3af { !%)  tmm (%2)  t© 0v& ftffsel ®f U ai®##.! 
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s# •»!. ®(ai®) "" ®(j|s§) sffe«t 
»f tlt» ft Imt fli« f«l»tlir« t*pfrtliaft ©f A, B, S aad 
9' 49t»it ttmsli. m tlt« mit&m in Ility w@r« tatogi^ »tti Ifi 
»®»% msm^ womla h# f«raf ««%4'lrmy' ®tti w j^eettw. ©a# 
t,.®' laktia As wliit #11 Ite® J#iat la wklefe. !%• It 
IdwIfDi. *tti. wllM Mfffiie of til# @%h«t tt:ra@%: mi. Joiat lens# at etowa 
ta •tmftfios.t 'C$1 emA C'^)* s%'f«#»8lir# mm ta witli itill 
|«0S @>f it® m& Mt Its 
If, mt ihm @%i«r -Ifc#,isiit^taast of t*e& ta «®a«ajr«i %j 
th® ttWHP# &t it« (Wfyeiattoa vlilt «s la tta' C^l tliea lh« 
t®t«i o,f tise ftmr It iiu«|ii tkas aetttsl 
%h$ p«rl sf tb# ttfiiet te¥@ <90'md%«a 
®ir«f mi. s*«4P la a«i%li« m»%lm&. tf *®ll fwittA tm 
mmmxims q» of t&# 6A.tfmmt ©«*# 
011I7 la %hei ©as# wli®® tte« %«%##» i., f «ba 
B «# 'flfcll la *Miit ®ik#® .%w© .. 
